Assay of thiols and disulfides based on the reversibility of N-ethylmaleimide alkylation of thiols combined with electrolysis.
A simple and specific method for analyzing thiols and disulfides on the basis of the reversibility of N-ethylmaleimide (NEM) alkylation of thiols is described. When the adduct of NEM and glutathione (GSH) was electrolyzed at neutral pH, all of the GSH was recovered. When the adduct was exposed to pH 11.0 for 15 min at 30 degrees C before electrolysis, GSH was not detected. The same behavior was observed after protein thiols reacted with NEM. This pH-dependent production of thiol from the adduct was used to assay GSH and oxidized glutathione in yeast cells, to assay sulfhydryl groups and disulfide bonds in authentic proteins, and to protect thiols from oxidation during enzymatic digestion of protein. This method is useful for assay of thiols and disulfides of both small and large molecules and can be used to identify labile thiols in biological samples that are oxidized during extraction procedures.